ATOMIC blSlNTBG-RATION BY a  PARTICLES                   167
ZnS screen was placed just outside the opening at 1 mm. dis-
tance. The number of "natural'' scintillations on this screen,
owing to some unavoidable source of swift H atoms, is increased
by exhausting the box. On admitting dry air or C02, the num-
ber of scintillations is diminished in the ratio to be expected from
the increase of stopping power of the gas column. But if nitrogen
is admitted the number of scintillations increases. Nitrogen from
different sources was tried and various attempts were unsuccess-
ful in explaining the phenomenon without assuming that H atoms
were being bombarded from nitrogen atoms by a rays. The
observed range of the swift particles was too great for them to
have a mass greater than that of the H atom; the effect seemed to
depend on the presence of nitrogen and to be proportional to its
concentration, so that no other conclusion was left open except
that nitrogen is disrupted by a ray bombardment and that one
of the products of the disruption is the swift H atom.
Upon going to Cambridge, Rutherford8 continued his work
on the nuclear constitution of atoms, and devised a comparison
method of examining the magnetic deflection of the swift parti-
cles in order to estimate the mass. The results of the experiments
confirm that the long range particles from nitrogen are particles
with the same mass as the H atom, as Rutherford had previously
supposed. The investigation of the shorter range particles from
oxygen and nitrogen has in part confirmed the predictions of
Fulcher. In both cases they appear to be doubly charged helium
atoms and not the singly charged atom of nitrogen or oxygen;
but instead of having the usual mass 4 of the He atom, a mass of
3 was found which according to Rutherford represents an isotope
of helium. In the case of oxygen no very long range particles
corresponding to those of hydrogen and nitrogen are found, and
Rutherford suggests that the oxygen nucleus is composed of four
helium atoms of mass 3 and one of mass 4 and two nuclear or
binding electrons giving a net positive charge of 8. In the case of
nitrogen we have two different modes of disruption, one giving
swift doubly charged atoms of helium of mass 3, the other giv-
ing swift H atoms of mass 1. Since the number of the former
exceeds the latter by five to ten fold, Rutherford assumes that
th$ two' modes of disruption are independent of each other and
do not occur simultaneously from the same atom. The nuclear
8E. E. Rutherford, Bakerian Lecture, Proc. Roy. Soc. 97A, 374-400  (1920).